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Listing of the Clai ms 

1. . (Original) A method for forming shallow contact 
.interconnects to achieve improved patterning, etching and metal 
lilling characteristics comprising the steps of: 

providing a semiconductor substrate comprising CMOS devices 
including active con Lac I regions; 

forming a first set ol dielectric layers to form a first 
thickness for etching a first set of openings through a thickness 
thereof comprising a bottom portion having a maximum width of leys 
than about 7 0 nanometer is; 

etching the first set ol openings to contact active contact 
regions ; 

filling the first set of openings with a first metal; 
forming a second set of dielectric layers to form a second 
thickness for etching a second set of openings through the second 
thickness comprising a bottom portion having a maximum width of less 
than about 7 0 nanometers; 

etching the second set ol openings to provide electrical 
communication with the first set of openings; and, 

filling the second set of openings with a second metal to form 
contact interconnect S . 
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2. (Original) The method of claim 1, further comprising the 
slop forming a metallization layer over the contact interconnects 
in electrical communication wiLh at least a portion of the contact 
interconnects . 

3. (Original) The method of claim 1, wherein the first and 
second set of openings have an aspect ratio with respect to the 
bottom portion of less than about 3.3. 

4. (Original.) The method of claim 1, wherein the first and 
second set of openings have an aspect ratio with reaped to the 
bottom portion of less than about 4.5. 

b. (Original) The method of claim 4, wherein the bottom portion 
has a width of less than about 50 run. 

6. (Original) The method of claim 1, wherein the first and 
second set of dielectric layers comprises PF.TF.OS, BPTJL'OS, DTEOS, 
PTEOS, TEOS, PF.OX, nitrogen doped silicon oxide, fluorine doped 
silicon oxide, SIC, silicon nitride, silicon oxynitrido, or 
combination thereof . 
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7. (Original) The method of claim 1, wherein the lirst and 
second set of dielectric layers comprise lowormost portions selected 
from the group consisting of silicon carbide, nitrogen doped silicon 
oxide, silicon nitride, and silicon oxynitride. 

8. (Original) The method o£ claim 7, wherein the first and 
second sol oi dielectric layers comprise overlying portions selected 
from the group Consisting oi PETEOS, RPTKOS, BTKOS, fcTKOS, TEDS, 
PEOX, niLrogen doped silicon oxide, and fluorine doped silicon 
oxide* 

9. (Original) The mcLhod ol claim 1, wherein the first and 
second metals are selected from the group consisting of Cu, W, Al, 
AlCu> T.iN, TiW, Ti, TaN, and.Ta. 

10. (Original) Tlie meLliod of; claim 1, wherein the active 
contact regions arc selected from the group consisting ol source? and 
drain regions and gate electrodes* 

11. (Original) The method of claim 10, wherein the active k 
contact regions comprise d conduct! material selected from the 
group consisting of Ti , Co, Ni, Pt, W, TiSi 2 , Co3i ? , Nisi, PtSi, 
WSi a , TiN, and TaN ♦ 
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12. (Original) The method of claim 1, wherein the first and 
second tsol oL dielectric layers comprises an uppermost portion 
sGlttcrhcsd Irom Lhe group consisting of a hardmask layer and a BARC 
layer . 

13. (Original) The method of claim 1, wherein Lhe steps oi 
etching a first and second set of openings comprise forming and 
patterning one or more resist layers selected Irorn the group 
consisting of organic realists and inorganic containing resists. 

14. (Original) The method of claim 13, wherein the one or more 
resist layers have a thickness of between about 0.15 microns and 
about 1,0 microns. 

J.5. (Original) The method of claim 1, wherein the firal and 
second sets of openings comprise a shape selected from the group 
consisting of circular and rectangular. 

1.6. (Original) The method of claim 1, wherein the iirst and 
second set of openings are selected Iroro the group consisting of 
hnr.r. contact openings, openings having n lenytii liuj.izont.a1 to the 
semiconductor substrate major surface between about 0.15 microns to 
about 500 microns. 
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17. (Original) The method ol claim 1, wherein the contact 
interconnects arc selected from the group consisting of vias, 
contact holes, bull contact interconnects, local interconnects, and 
.i nterconnect lines - 

18. (Original) A contact interconnect structure comprising: 

a semiconductor substrate comprising CMOS devices including 
active contact regions; 

a first set of dielectric layers comprising a first contact 
layer overlying the active contact regions comprising a first 
plurality of metal filled openings extending through the first 
contact layer thickness to provide electrical communication to the 
active contact regions; 

a second set of dielectric layers comprising a second contact 
layer overlying the lirat contact layer comprising a second 
plurality of metal 1111 ed openings extending through the first 
contact layer thickness to provide electrical communication to the 
first contact region; 

wherein, each of the first and second plurality of metal filled 
openings comprise a bottom portion having a maximum width of less 
than about 70 nanometers and an aspect ratio of less than about 4.5. 
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19. (Original) The contact interconnect structure ol claim 18 , 
wherein Lhc bottom portion has u maximum width of leas than about 
50 nanometers and an aspect ratio of less than about 4.b. 

20. (Original) The contact interconnect structure of claim IB, 
further comprising an over.l ying metallization layer in electrical 
communication with Lho second contact layer. 

21. (Original) The contact interconnect structure of claim IB, 
wherein the first and second set of dielectric layers comprises 
PRTKOS, BPTI203, BTEOS , PTB0S f TKOS, PEOX, n i trogen doped. silicon 
oxide, fluorine doped silicon oxide, SiC, silicon nitride, silicon 
oxynitride, or conciliation thereof. 

22. (Original) The contact Interconnect structure of claim 18, 
wherein the first and second set ol dielectric layers comprise 
lowermost portions selected from Lhc group consisting of silicon 
carbide, nitrogen doped silicon oxide, silicon nitride, and silicon 
oxy.n.1 tride . 
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23. (Original ) The contact interconnect structure oi claim 18, 
wherein the first and .second sot of dielectric layers comprise 
overlying portions selected from the group consisting oi" PETBOS, 
BPTKOS, fi'l'lSOS, PTEOS, TEOS, PF.OX, nitrogen doped silicon oxide, and 
fluorine doped silicon oxide. 

24. (Original) The contact Interconnect structure of claim 18, 
wherein the first rind second first and second plurality of metal 
filled openings comprise conductive materials selected from the 
group consisting of Cu, W, M, AlCii, TiN , TiW, Ti , TaN, and Tu. 

25. (Original) The contact interconnect structure of claim 10, 
wherein the active contact regions are selected from the group 
consisting of source and drain regions and gate electrodes. 

26. (Original) The contact interconnect structure of claim 18, 
wherein the gate electrode comprises a gate structure having a gate 
length of: less than about 45 nm. 

27. (Original) The contact interconnect structure of claim 18, 
wherein the active contact regions comprise a conduct We mdLwiial 
selected from Lhc group consisting of Ti, Co, Ni, Pt, W, TiS.U, 
CoSi,, NiSi, PL Si, W3i ? , TiN, and TaN. 
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,?8. (Original) The coaLacL interconnect, structure of claim 1.8, 
wherein the first, and second yet of dielectric; layers comprises an 
uppermost portion selected from the group consisting of a hardmask 

r 

layer and a barc layer. 

29. (Original) The contact interconnect structure of claim 18, 
wherein Lhe first and second pluraiiLy of metal filled openings 
comprise a shape selected from the group consisting of circular and 
rectangular . 

30. (Original.) The contact interconnect .structure of claim 18, 
wherein Lhe first and second first and second first and second 
plurality of metal filled openings are selected from the group 
consisting of vias, contact holes, butt contact interconnects, local 
interconnects, and i nterooniieet lines , 

31- (Original) The contact interconnect structure of claim 30, 
wherein the Interconnect - lines have a length horizontal, to the 
semiconductor substrate major surface between about 0,15 microns to 
about 500 microns. 
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32. (Original) A contact interconnect structure comprising: 
at least a first contact layer comprising a first plurality of 

metal filled openings extending through the first contact layer 
thickness to provide electrical, communication Lo overlying and 
under lying conductive regions; 

wherein, Lhe first plurality of metal filled openings comprise 
a bottom portion having a maximum width of less than about. 70 
nanometers and an aspect ratio of less than about 3.3. 

33. (Original) The contact interconnect structure of claim 32, 
wherein Lhe bottom portion has a maximum width o£. less than about 
bO nanometers and an aspect ratio of less than about 4.b. 

34. (Original) The contact Interconnect structure ol claim 32, 
wherein the at least a first contact layer comprises one of an 
overlying, an underlying second contact layer. 

35. (Original) The contact interconnect structure of claim 32 , 
wherein the underlying conductive regions comprise active conductive 
regions- selected Irom the group consisting of source and drain 
regions and gate electrodes. 
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36. (Original) The contact interconnect structure ol claim 35, 
wherein the gate electrode comprises a gate structure having a gate 
length oi" less than about 45 nm. 

37. (Original) The contact interconnect structure of claim 32/ 
wherein Lhe overlying conductive regions comprise a metallization 
layer. 
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